2008 Source Water Assessment
RICHMOND WELLHEAD PROTECTION AREA

SUMMARY

TheRichmond Water Supply Board Wellhead Protection AW&PA) is an irregular shaped region located in
northwestern Richmond and northeastern Hopkinton (figure 1). This WHPA tsoofisio active wells

(Gravel Packed Well #1: 1000040 andGravel Packed Well #2: 100004@2). TheRichmondWHPA covers
approximately630acresand consists mostly dbrestedand ¢able 3. Resultof thepollution risk assessment
for Richmondwells 1 and2 are summarized in table 1.

Overall the WHPA was given a score @ Ineaning it has a low pollution risk. A LOW rating does NOT
mean that the source is free from contamination risk. Without sufficient protection, ANY water supply can
become comtminated.

For further information please contact Rehmond Water Supply Board locatedbaRichmond Town House
Rd., Wyoming, Rl 02898 (401) 53000 (x24) Additional information on this assessment is found below.
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Figure 1. Location of the Richmond Water Supply Board WHPA.

o L)

Richmond WHPA
{

2008 SWAR Richmond Water Supply Board WHPA, Wells 1 and 2 20f31



Table 1. Summary of pollution risk results for Richmond Wells 1 and 2

Risk Indicator

Calculated Value - Risk
Rating (score)

Explanation

Wellhead Protection Area Land

Use

1. High Intensity Land Use

7% - Low (0)

Existing or potential pollution sources

2. Pollution Sources within inner
protective radi
of well

No data- Mediunt (5)

3. Pollution sources per acre
throughout WHPA, excluding
inner protective radius

No data- Mediunt (5)

Water Quality

4. History of Contarmmant
Detects within the last 5 years

Trac€i Low (0)

There has been no detection of
regulated contaminants (excluding
bacteria and nitrates)

Low level detections of unregulated
contaminannickel have occurred,
suggesting that the water supply is
suscepble to contamination.

5. Source Water Bacteria Detecl
within the last 5 years

No Detections Low (0)

Bacteria have not been detected

6. Maximum nitratel nitrogen
(NOs-N) concentration in the las
5 years

0.21 mg/Li Low (0)

Nitrate levels in groundater have
been consistently low

Overall Rating

10 - Low

Low

Note: A LOW rating does NOT
mean that the source is free from
contamination risk. Without
sufficient protection, ANY water
supply can become contaminated.

Notes:

No data are present for thisk indicator, therefore the risk rating of moderate is automatically assigned.

Although data are not available there may still be pollution sources present.

2 Trace = Less than 10% of the contaminant MCL (Maximum Contaminant Level).
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UNDERSTANDING TH E ASSESSMENT

WHY WAS THE ASSESSMENT DONE?

The Safe Drinking Water Act (SDWA) Amendments of 1996 required states to develop and implement source
water assessment programs (SWAPSs) to analyze existing and potential threats to the quality of the public
drinking water throughout the state. Using these programs, most states have completed source water
assessments for every public water systefrom major metropolitan areas to the smallest towns. Even

schools, restaurés and other public facilitiethat have wlls or surface water supplies have been assessed. A
source water assessment is a study and report, unique to a waterthgstgrovides basic information about

the water used to provide drinking water. States are working with local communities amdyatbli systems

to identify protection measures to address potential threats to sources of drinking water.

In Rhode IslandRI HEALTH's Office of Drinking Water Quality administetise Source Water Assessment
Program.

WHAT AREA WAS EVALUA TED FOR THIS ASSESSMENT?

The source water protection area, the area evaluated for this assessment, is the critical area surrounding a public
water supply well or an intake on a surface source. For a public water supply well this is the wellhead

protection area (WHPA)The WHPA b the estimated area from which groundwate surface water will

flow from under severe pumping conditionghis can also be statedthe maximum estimated area that water
withdrawn from the wellill ever be drawn from. For most bedrock isethis area is a volume dependent

circle For wells in sand and gravitis area is generally not a circle, but an irregular shape determined by
sedimentary deposits and pumping rate. The source protection area for surface water sources is generally the
watershed of the surface waterbody.

WILL THE POTENTIAL C ONTAMINATION SOURCES IDENTIFIED IN THE SA NTIARY
SURVEY CONTAMINATE M Y SOURCE?

Potential contamination sources identified in sanitary surveys are facilities that typically use, produce, handle or
store contaminants of concern, which, if improperly managed, could find their way to a source of public

drinking water. It is important to understand that a release may never occur from a potential contamination
source, provided it is using good managenpeattices. Many potential contamination sources are regulated at
the federal level, the state level, or hdthreduce the risk of a release. There are a number of methods that
waster systems can use to work cooperatively with potential contaminatia®so These often involve

educational visits and inspections of stored materials.

HOW SHOULD THIS ASSESSMENT BE USED?

This assessment should be used to plan for improved protection of public drinking water sources. Additional
information may also be ue such as identification of the 18@ar flood plain, tax map information, soils
information or highdensity development areas. This assessment is a good starting place for planning protection
programs.Communities shouldact now to protect valuable waer supply resources once contamination

occurs cleanup is costly and sometimes technically infeasible. Additionally, unprotected watersheds and
wellheads can lead to deterioration of water quality that may eventually lead to higher treatment costs.
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EXPLANATION & DETERMINATION OF POL LUTION RISK
FACTORS

Overview
This Source Water Assessment was completed using the
Protection Plans, Versioni2 0 1 ®&d ! ri sk indicator ratieodohsmmagofe obt ai

methods as well as calculated risks is presented here.

Risk Factor 1.High Intensity Land Use

High intensity land use watetermined using Rhode Island GIS (RIGIS) land use data (2003/2004 data). Land
uses within the WHPA were calculdtasing ArcView 9.3 (ESRI) and then aggregated based on land use
categories defined in the MANAGE model. The MANAGE model assigns RIGIS land use types into a reduced
number of categories, 11 of which are identified as High Intensity Land Use (tabla6MANAGE model is

a GIS based tool that informs decisions about environmental risks associated with land use. Technical
documentation for MANAGE model can be viewed http://www.uri.edu/ceg/NEMO/Tools/mapping.htm

The percentage of high intensity land use in the WHPA under study is then compared to the rating scale for risk
indicator 1 High intensity land useA summary of all land uses found within theRichmond WHPA reveals

that 7% of the WHPA is considered to be developed as high intensity land use, corresponding with a risk
rating of low.

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
1. High intensity land us¢ <10% 10-24% 25-50% >40%

Table 2. Richmond WHPA Land Use

Land Use Total Area % of Total
(MANAGE Code & Description) (acres) Land Use
[1] HD Res.(>8 /ac) 0.0 0.0%
[2] MHD Res.(47.9/ac) 0.0 0.0%
[3] MD Res.(23.9/ac) 16.4 2.6%
[4] MLD Res.(0.50.9/ac) 10.0 1.6%
[5] LD Res.(<0.5/ac) 6.4 1.0%
[6] Commercial 0.0 0.0%
[7] Industrial 0.0 0.0%
[8] Roads 4.5 0.7%
[9] Airports 0.0 0.0%
[10] Railroads 0.0 0.0%
[11] Junkyards 0.0 0.0%
[12] Recreation 0.0 0.0%
[13] Institution 0.0 0.0%
[14] Pasture 18.5 2.9%
[15] Cropland 40.1 6.4%
[16] Orchards 0.0 0.0%
[17] Brush 0.0 0.0%
[18] Forest 494.6 78.5%
[19] Barren 36.1 5.7%
[20] Wetland 0.0 0.0%

2008 SWAR Richmond Water Supply Board WHPA, Wells 1 and 2 50f 31


http://www.uri.edu/ce/wq/NEMO/Tools/mapping.htm

Land Use Total Area % of Total
(MANAGE Code & Description) (acres) Land Use
[21] Water 3.8 0.6%
[22] Transitional 0.0 0.0%
Total (acres) 630.4 100.0%
Total High Intensity Land Use 44.6 7.1%
*high intensity land uses are hightiiged in yellow

Figure 2. High intensity land use in and around theRichmond WHPA.
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Table 3. Land Use Aggregations Utilized in SWAP Reports (Updated to correspond with RIGIS
2003/2004 Land Use Data)

High
MANAGE MANAGE Intensity
Code Category RIGIS Category and Code Land Use
1 HDR High Density Residential (111) X
Commercial/Residential Mixed (151) X
2 MHDR Medium High Density Residential (112) X
3 MDR Medium Density Residential (113)
4 MLDR Medium Low Density Residential (114)
5 LDR Low Density Residential (5)
6 COMMERCIAL Commercial & Services (120) X
Other (147) X
Commercial/Industrial Mixed (152) X
7 INDUSTRIAL Industrial (130) X
8 ROADS Roads (141) X
9 AIRPORTS Airports (142) X
10 RAILROADS Railroads (143) X
11 JUNKYARDS Waste Disposal feas (145) X
12 RECREATION Developed Recreation (161)
Urban Open Space (162)
Cemeteries (163)
13 INSTITUTION Water and Sewage Treatment Facilities (14 X
Institutional (170) X
14 PASTURE Power Lines (146)
Pasture (210)
15 CROPLAND Cropland (220) X
Confined Feeding Operations (240) X
16 ORCHARDS Orchards, Groves, Nurseries (230) X
17 BRUSH Idle Agriculture (250)
Brushland (300)
18 FOREST Deciduous Forest (410)
Softwood Forest (420)
Mixed Forest (430)
19 BARREN Beaches (710)
Sandy Areas other than Beaches (720)
Rock Outcrop (730)
Strip Mines, Quarries, Gravel Pits (740)
Mixed Barren (760)
20 WETLAND Wetland (600)
21 WATER Water (500)
22 Assigned to MD Res. Unless otherwisedfied Transitional Areas (750)
Notes:

Manage code: The numeric category that MANAGE method groups land use data by.
Manage category: The descriptive category that MANAGE method groups land use data by.
RIGIS category and code: The RIGIS land use cayegnd associated code number

High Intensity Land Use: land uses designated in MANAGE as having a greater potential pollution
load. The designations as presented above were used in the SWAP reports and are provided here
for reference.
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Risk Factor 2 & 3: Pollution Sources Within Inner Protective Radius and Per Acre Throughout the

WHPA

Information on the presence or absence of pollution sources within the inner protective radius of the well can
usually be obtained through the Rhode Island Department dthHBADOH) Sanitary Surveyand Waivers

The most rece®RIDOH waiver of the Richmond WHP#vas completeéh 2006 for the previous and much
largerWHPA (WHPA was modified and became smaller in 2008). The waiver file does mention several
sources opotental pollutants within the watershedcluding an active gravel pit and small Christmas tree
farm, which do appear to be within the new updated WHPA., Batwaiver textloes not provide an analysis
of pollution sources within the inner protective radias a per acre count of potential sources throughout the
WHPA. Therefore, Risk Factori2Pollution Sources Within Inner Protective RadasdRisk Factor 3
Pollution Sources Per Acre Throughout the WHPWere both set dfledium. TheRIDOH waiveris induded
as an attachment.

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
2. Pollution sources within inner 1 (set by
protective radius (400 ft of 200 ft 0 default) 2-3 >3
of well)
3. Pollution sources per acre
throughout WHPAgexcludin 0.1- 0.5 (set
innergprotective radius (mu%[iply by <0.1 by defaljlt) 05-1 >1
10)

Risk Factor 4, 5 & 6: History of Contaminant, Bacteria and Nitrate-Nitrogen Detections

Laboratory resultéor samples collected frothe active wells in th®ichmondWHPA (Gravel Packed Wells 1
and 2)were obtained from Rhode Island Department of He&tBQH) andused to determine risk factors 4, 5
and 6. As wells1 and2 arelessthan 1,000 ft aparthe wells were assessed as one for the purposes of this
aralysis and only one risk rating score is provifiedrisk factors 4, 5 and.6

Risk Factor 471 History of contaminant detectionswithin the last 5 yearswasdetermined by reviewing all
contaminant detectiorns the laboratory records (excluding bacterigrogen, sodium, calcium and
magnesium).A risk rating for each contaminant above the detection liragthen assigned based on the
Maximum Contaminant Level (MCL). The MCL is based on either Rhode Island or EPA drinking water
standards and advisolgvels. The highest risk rating observed was used to set the total risk ratithg for
WHPA. Risk factor 4 foRichmond wells 1 and @as set albow; therehave been no detection of regulated
contaminants (excluding bacteria and nitrates).

Although tte risk rating is set at low fahe WHPA low level detections of unregulated contaminaiokel
have occurred, suggesting that the water supply is susceptible to contamination.

Additionally, sodium levels have exceeded 20 mg/L in Richmaed #1 wherete sodium levels ranged from

20.61 29.4 mg/L during the monitoring periododium levels are approaching 20 mg/LRichmond well 2

where sodium levels randgérom 13.2-17.8mg/L during the monitoring periodCalcium, sodium and

magnesium data are naalyzed as contaminants (risk factor 4) as they are naturally occurring. However,
sodium is reviewed when levels consistently approadxoeed 20 mg/L because sodium and chloride are
indicators of contamination from road salt and can also indicatgréisence of other runoff pollutants. The

EPA |listed sodium on the #fAdrinking levaltfoethosesodasri sor y o
restricted sodium diet (EPA 822-09-011, 2009 Edition of the Drinking Water Standards and Health

Advisories October 2009). This is not an official contamination level; however, sodium concentrations
approaching or exceeding 20 mg/L should be reported.

Risk Factor 57 Source Water Bacteria Detections within the last 5 yeamnwas determined by viewing all
avalable bacteria data for each well. The number of bacteria sample detections was used to determine the risk
rating. Risk factor 5 foRichmond vells 1 and2 was set at Low Bacteria have not been detected.
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Risk Factor 61 Maximum nitrate -nitrogen (NO3-N) concentration in the last 5 yearsvas determined by
viewing all detections of nitrateitrogen in the laboratory record fall the wells in the WHPAThe maximum
observed nitrataitrogen valuevas 0.21 mg/L NOJN. This nitratenitrogen valueorresponds with a risk
rating of low- nitrate levels in groundwater have been consistently low.

The yearly maximum and average nitrogen valuethisMWWHPAwere plotted and the data reviewed for trends.

There does not appear to be an observable upwaloorward trend in nitrataitrogen valuesn the WHPA

Risk Indicator Rating (Score)
Low (0) Medium (5) High (10) Extreme (25)
Trace
4. History of contaminant \%32'?2'“;;5 Less than ¥2 | Greater than %2 Grelaté}[ than
detections within the last 5 years than 10% of MCL MCL (violation)
MCL)
One or more
Less than 5% | Greater than One or more | Fecal coliform
5. Source water bacteria detectiof  of samples | 5% of samples| Fecal coliform samples is
within the last 5 years have detected| have detected| samples exihit above water
total coliform | total coliform a detection quality
standards*
?Ngﬂ;ﬂ;ngcm:eltrﬁgg?%e;e last < 0.5 mg/L 0.52 mg/L 2-5 mg/L >5 mg/L
years NO3-N NO3-N NO3-N NO3-N

*|t is assumed for the purposestbé SWAP that if fecal coliform samples are found to be in violation that the
cause of the contamination was identified and corrected. Therefore, no bacterial samples are ranked in the
extreme category.

Additional Optional Assessment Stepstmpervious Surface Analysis

Although an impervious cover analysis is not included as a risk assessment indicator it is an important
consideration when performing a pollution risk assessment. A high amount of impervious surface generally is
associated with higher aants of stormwater runoff. Stormwater runoff can transport harmful contaminants
into surface water bodies as it flows over impervious surfaces such as roads, parking lots and commercial
facilities. Impervious surfaces also impede precipitation fromhiaggroundwaters, reducing recharge. The

risk rating scale for percentage of impervious surface is as follows:

Risk Indicator Rating

Low Medium High Extreme
Percentage of impervious surface o o o
i WHPA <10% 10-14% 15-25% >25%

Impervious surface cavage for th&RichmondWHPA was calculated in ArcView 9.3 (ESRI) using the Rhode
Island Impervious Surface Coverage available from RIGIS (Rhode Island Geographic Information System).
The percentage of impervious surface founBichmondWHPA is 3%, corresponding to a risk raging of low.
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Figure 3. Impervious surfaces in and around theRichmond WHPA.

N

Richmond Impervious Su

R R ’\\‘-
T

; “ 8 ' '

| | | pervious surface

|:] impervious surface

2008 SWAR Richmond Water Supply Board WHPA, Wells 1 and 2 100f 31



REFERENCES

Rhode Island Geographic Information Systems (RIGIS), Geospatial Data, Available at
http://www.edc.uri.ed/RIGIS/.

Rhode Island Department of Health, 2007, Sanitary Survey Report for the WesterlyDafadetment.
Obtained from Rhode Island Department of Health.

Rhode Island Department of Health and WHEMO Program, 201,0Guide to Updating Source Water
Assessments and Protection Plans.

Rhode Island and Providence Plantations, RuleRaguilationdPertaining to public Drinking Water, as
AmendedApril 2009, R4613-DWQ

USEPA National Primary Drinking Water Regulations (Factsheet), EPA81%004, May 209

2009 Edition of the Drinking Water Standards and Health Advisories, October 2009, EFRACE2Q11

2008 SWAR Richmond Water Supply Board WHPA, Wells 1 and 2 110f 31


http://www.edc.uri.edu/RIGIS/

ATTACHMENT 1: EXPLANATION OF RISK RATING SYSTEM (from 20 10 Guide to Updating SWAPS).

Wellhead Protection Area
RISK INDICATOR

Low
0
Wellhead Protection Area land use
1. High intensity land use. <10%
Existing or potential pollution sources
2. Pollution sources within inner protective radius (400" or 0
200" of well.
3. Pollution sources per acre throughout WHPA, excluding <01
inner protective radius. Multiply this number by 10. ’
Water quality
1
4. History of contaminant detects within last 5 years. Trace
5. Source water Bacteria detects within 5 years. none
6. Maximum nitrate-nitrogen (NO3z-N) concentration in last 5
<.5mgll
years.
Maximum 0
Overall Ranking - Sum of all risk ratings. 07 19

Notes:
! Trace = Less than 10% contaminant MCL

Medium

10 - 24%

0.1- 05

<1/2 MCL

Total coliform
detection

.5-2mgl/l

30

2071 59

RATING

High
10

25 - 40%

05-1

>1/2 MCL

Fecal coliform detected;

cause identified and
corrected

>2-5mgll

60

607 100

? Indicates that no data is present for this risk indicator, therefore the risk rating of moderate is automatically assigned.

sources present

2008 SWAR Richmond Water Supply Board WHPA, Wells 1 and 2

Extreme
25

> 40%

>3

>1

Violation

Fecal

coliform violation

> 5 mgll

150

> 100

Richmond
Results

7%

No?

Nd?

Trace

No detections

0.21 mg/L

Richmond
Rating

10

Although the data is not available there may still be pollution
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ATTACHMENT 2: DEPARTMENT OF HEALTH RECORDS FOR
CONTAMINANTS, BACTERIA, AND NITRATES
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Richmond Water Supply Board Wealls #1 (1000040-01) and #2 (100004 0-02)

Richmond water supply wells 1 and 2
Wells are less than 1,000 ft apart and therefore are treated as one for purposes of analysis

Bacteria Risk
Risk Rating: LOW - Bacteria have not been detected

Date Well Description Well ID ANALYTE NAME | Conc.
COLIFORM,

07-Apr-03 GRAVEL PKD WELL #1 WL001 FECAL 0
COLIFORM,

07-Apr-03 GRAVEL PKD WELL # 1 'WL001 | TOTAL (PRE-TCR) 0
COLIFORM,

16-Mar-04 GRAVEL PKD WELL #1 WL001 FECAL 0
COLIFORM,

16-Mar-04 |GRAVEL PKDWELL# 1 WL001 TOTAL (PRE-TCR) 0

COLIFORM,
22-Mar-07 | GRAVEL PKD WELL # 1 |WL0O1 TOTAL (PRE-TCR) 0

COLIFORM,
10-Mar-08 | GRAVEL PKD WELL # 1 'WL001 TOTAL (PRE-TCR) 0

COLIFORM,
07-Apr-03 GRAVEL PKD WELL #2 WL002 FECAL 0

COLIFORM,
07-Apr-03 GRAVEL PKDWELL#2 WL002 TOTAL (PRE-TCR) O

COLIFORM,
16-Mar-04 GRAVEL PKD WELL#2 WL002 FECAL 0

COLIFORM,
16-Mar-04 GRAVEL PKD WELL#2 WL002 TOTAL (PRE-TCR) 0

COLIFORM,
22-Mar-07 GRAVEL PKD WELL#2 WL002 TOTAL (PRE-TCR) 0

1cf4
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Richmond Watar Supply Board Wells #1 (1000040-01) and #2 (100004 0-02)

Contaminant Risk

Risk Rating: Low - There has been no detections of regulated contamiants (excluding bacteria and nitrates).

Low level detectiors of unregulated cortaminant nickel have occurred, suggesting that the water supply is susceptible to contamination.

Date Well Description Well ID ANALYTE NAME Conc.  Units |[MCL MCL Source Risk rating

RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
10-Mar-08 'GRAVEL PKDWELL# 1 WL001 |BARIUM 0.009 MG/L |2 mgL 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
22-Feb-05 GRAVEL PKDWELL# 1 WL0O1 |BERYLLIUM 0.0007 MG/L |0.004 mg/L 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
22-Mar-05 |GRAVEL PKD WELL #1 WL001 FLUORIDE 0.3 MG/L |4.0 mg/L 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
10-Mar-08 'GRAVEL PKDWELL# 1 WL001 |FLUCRIDE 0.29 MG/L 4.0 mg/'L 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
10-Mar-08 GRAVEL PKDWELL #2 WL002 BARIUM 0.006 MGL 2malL 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
22-Feb-05 GRAVEL PKD WELL #2 WL002 BERYLLIUM 0.0003 MG/L 0.004mg/L 2009 Low
RI Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
22-Mar-05 GRAVEL PKDWELL #2 WL002 FLUORIDE 0.23 MG/L 4.0 mg/L 2009 Low
Rl Rules and Regulations Petraining to Public
Drinking Water R46-13-DWQ As amended April
10-Mar-08 GRAVEL PKDWELL #2 WL002 FLUORIDE 0.24 MGL 4.0 mg'L 2009 Low
unregulated, reported advisory level of 0.02
mg/L from WHO 1998 and 0.1 mg/L for State of
10-Mar-08 GRAVEL PKDWELL #2 WL002 NICKEL 0.027 MG/L 0.1 mg/L MA, reported in www .atsdr.cdc.gov Low

2ot 4
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Richmond Water Supply Board Wells #1 (1000040-01) and #2 (100004 0-02)

Nitrogen Risk

Risk rating: Low - Nitrate levels in groundwater have been consistently low.

Date Waell Description Well ID ANALYTE NAME Conc. |Units
07-Apr-03 | GRAVEL PKD WELL # 1 'WL001 NITRATE (AS N) 0.15 MG/L
16-Mar-04 GRAVEL PKDWELL #1 WL001 NITRATE (AS N) |0.21 MG/L (Maximim NO3-N conc. observed)
22-Mar-05 GRAVEL PKDWELL # 1 'WL001 NITRATE (AS N} 10.19 MG/L
09-Mar-06 |GRAVEL PKD WELL #1 WLO001 NITRATE (ASN) 0.14 MG/L
22-Mar-07 GRAVEL PKD WELL #1 WL001 NITRATE (ASN) 0.13 MGIL
10-Mar-08 GRAVEL PKDWELL # 1 'WL001 NITRATE (AS N) 0.15 MG/L
07-Apr-03 GRAVEL PKDWELL #2 WL002 NITRATE (AS N) 0.09 MG/L
16-Mar-04 GRAVEL PKDWELL #2 WL002 NITRATE (AS N) 0.12 MG/L
22-Mar-05 GRAVEL PKD WELL #2 WL002 NITRATE (ASN) 0.1 MG/L
)
)
)

09-Mar-06 GRAVEL PKDWELL #2 WL002 NITRATE (AS N} 0.08 MG/L
22-Mar-07 GRAVEL PKDWELL #2 WL002 NITRATE (AS N) 0.06 MG/L
10-Mar-08 GRAVEL PKDWELL #2 WL002 NITRATE (AS N) 0.06 MG/L

Wellhead Protection Area Nitrogen Trend Table
WHPA Name: Richmond wells 1 and 2
Well Identification Number:

RISK Year
INDICAT 2003 2004 2005 2006 | 2007 2008

Nitrogen
(NO3-N)

Average

(mg/L)

042 047 015 010 | 0.0 0.11

Nitrogen
(NO3-N)
Maximum

(mg/L)

0.15 0.21 0.19 0.14 | 0.13 015

Gof4
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Richmond Watar Supply Board Wells #1 (1000040-01) and #2 (1000040-02)

Nitrogen Trends

o]
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Sodium Levels

Calcium, sodium and magnesium data are not analyzed as they are naturally occurring. However, sodium is reviewed when levels consistently approach or
exceed 20 mgL because sodium and chloride are indicators of contamination from road salt and can also indicate the presence of other runoff pollutants.
The EPA listed sodium on the "drinking water advisory" list (EPA, 2004) with 20 mg/L as the guidance level for those on a restricted sodium diet. This is ot
an official contamination level; however, sodium concentrations approaching or exceeding 20 mg/L should be reported.

Date Well Description Well ID ANALYTE NAME Conc.  Units
07-Apr-03 |GRAVEL PKDWELL # 1 [WLO001 | SODIUM 20.6 MG/L
16-Mar-04 'GRAVEL PKDWELL# 1 [WL001 SODIUM 21.0 MG/L
22-Mar-05 |GRAVEL PKDWELL # 1 WL001 SODIUM 23.5 MG/L
09-Mar-06 'GRAVEL PKD WELL # 1 [WL001 SODIUM 26.0 MG/L
22-Mar-07 GRAVEL PKDWELL # 1 [WLO001  SODIUM 29.4 MG/L
10-Mar-08 GRAVEL PKDWELL# 1 [WL001 SODIUM 28.0 MG/L
07-Apr-03 GRAVEL PKDWELL#2 WL002 SODIUM 14.3 MG/L
16-Mar-04 GRAVEL PKDWELL#2 WL002 SODIUM 141 MG/L
22-Mar-05 GRAVEL PKD WELL #2 WL002 SODIUM 17.8 MG/L
03Mar-06 GRAVEL PKDWELL#2 WL002 SODIUM 13.4 MG/L
22-Mar-07 GRAVEL PKDWELL #2 WL002 SODIUM 13.9 MG/L
10-Mar-08 GRAVEL PKDWELL#2 WL002 SODIUM 13.2 MG/L
4of 4
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ATTACHMENT 3: RIDOH WAIVER
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#=*FACILITY: Richmond Water Supply Board Wood River Drive Richmond, R.1 02898; PWS#
1000040, Community Water System; Main Number 539-0150; Official in Charge/Contact Person
is Leon Millis, Manager, 578-4171; Population served: 2000k Two wells- Gravel Packed Well #1
(01) and Gravel Packed Well #2 (02); 180 service connections; Average production is 35,000 gpd:
Water storage capacity is 300,000 gallons; Last sanitary survey performed 04/08/05; Inventory
conducted 2/14/95; Prepared by Michael Brusseau; Updated by Rich Amirault.

TOPOGRAPHY/SLOPES/W ATERSHEDYWHPA:

The WHPA is a very large (2,049-acre) irregular-shaped region located in northwestern
Richmond and northeastern Hopkinton. The WHPA covers portions of the towns of Hopkinton,
Exeter and Richmond. A larze portion of the WHPA is included in the Arcadia Management Area

The Richmond Water Supply wells and WHPA are located within the Hope Valley
Topographic Quadrangle and the Wood River Watershed.

SURFACE WATER BODIES:

The Richmond Water Supply wells are located in close proximity to the Wood River.

According to RIDEM's Stare of the Stare's Warers (1994), the Wood River is threatened by
"salt piles, landfills, and septic system failure (Hope Valley area), and agricultural withdrawals
during low flow conditions on the Wood River and some tributaries {Beaver River). Wood River is
assessed as threatened for overall use support due to exceedances of chronic lead criteria as
observed in the 1991 URI study and 1992-1993 chemical monitoring. Biological monitoring of the
Wood River [served as] a reference station with a fully supporting aquatic life use support”.
Upstream tributaries of the Wood River have had elevated lead, sodium, chloride and fecal coliform
levels. NOTE: The above conditions are not necessarily symptomatic of activities occurring within
the water system's WHPA.

Riparian wetlands are also prevalent in the area near the wells.

GEOLOGY/AQUIFER CHARACTERISTICS:

The bedrock geology consists of rocks of the Esmond-Dedham Subterrane (West Bay
Area), Scituate Igneous Suite, granite (Dsg) (Devonian). This unit is described by O.D. Hermes,
LP. Gromet, and D.P. Murray (1994) as a “gray to pink. coarse-grained, porphyritic to
subporphyritic subsolvus granite (phenocrysts of perthite, microcline, and plagioclase). Contains
microcline, perthite, plagioclase, quartz, and accessory biotite, homblende, allanite, zircon, apatite,
fluorite, and opaque minerals; minor garnet is present in some varieties; some secondary muscovite,
calcite, and epidote. Ovoid clots of mafic and accessory minerals are locally prominent. Some rock
is massive, but most is commonly lineated and foliated, especially in the west and south near the
Hope Valley Shear Zone. Includes rocks mapped formerly as the Scituate Granite Gneiss, and
some rock mapped as the Hope Valley Alaskite Gneiss.”
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GEOLOGY/AQUIFER CHARACTERISTICS:

The surficial geology/geomorphology of the area surrounding the wells consists of stratified
drift and outwash deposits associated with glacial outwash plains.

Stratified drift/ outwash plains typically consist of well sorted, stratified gravels, sands, and
silts (usually coarse textured materials with loose or granular soil structure) deposited in valleys.
Outwash often has a thicker saturated thickness, a higher transmissivity, and higher well yield than
glacial till. Under ideal conditions these aquifers can provide sufficient quantities of quality
groundwater to be used as municipal drinking water supplies. However, shallow wells in stratified
drift aquifers are sometimes vulnerable to contamination due to the coarse textured, well-sorted,
highly permeable, and low pollutant attenuation capacity, typical of these aquifers.

The wells are located just east of the Upper Wood River Stratified Drift Aquifer {dcsiignated
as having a saturated thickness of more than 40 feet and a transmissivity greater than 4,000 fi™).

In general, groundwater flow in the immediate area of the wells is in a southerly and south-
southeasterly direction (R.1. Water Resources board - no date).

SOILS:

The soils in the geperal vicinity of the Richmond Water Supply wells appear to be the
Hinckley gravelly sandy loams (HKC and HKD) with an area of Ridgebury, Whitman and Leicester
s0ils (Rf) just south of the wells.

Hinckley gravelly sandy loam, rolling (HkC)y This excessively drained soil is on
terraces, outwash plains, kames and eskers.

Typically, the surface layer is dark brown gravelly sandy loam about 6" thick. The
subsoil is 11" thick. The upper 4" is yellowish brown gravelly sandy loam, and the lower 7" is
light yellowish brown gravelly sandy loamy sand. The substratum is light brownish gray very
gravelly sand to a depth of 60" or maore.

The permeability of this soil is rapid in the surface layer and subsoil and very rapid in the
substratum.  Available water capacity is low and runoff is slow. The soil is extremely acid
through medium acid.

This soil is suitable for community development. Onsite septic systems need careful
design and installation to prevent pollution of groundwater. Slopes of excavated areas are
commonly unstable.

Many areas of this soil are wooded. The soil is suited to trees, but is limited by
droughtiness.

The soil is suited to cultivated crops and some areas are used for pasture. The hazard of
erosion is moderate.

This soil is suited to woodland wildlife habitat and openland wildlife habitat. It is too dry
to provide wetland wildlife habitat.

The hydrologic group for this soil is A. The potential frost action is low. The risk of
corrosion to uncoated steel is low; the risk of comrosion to concrete is high.
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SOILS-Continued:

Hinckley gravelly sandy loam, hilly (HkD): This excessively drained soil is on
terraces, outwash plains, kames, eskers, and recessional moraines.

Typically, the surface layer is dark brown gravelly sandy loam about 2" thick. The
subsoil is 15" thick. The upper 8" is yellowish brown gravelly sandy loam, and the lower 7" is
light yellowish brown gravelly sandy loamy sand. The substratum is light brownish gray very
gravelly sand to a depth of 60" or more.

The permeability of this soil is rapid in the surface layer and subsoil and very rapid in the
substratum. Available water capacity is low and runoff is medium. The soil is extremely acid
through medium acid.

Steep slopes make this soil poorly suited to community development. Onsite septic
systems need special design and installation to prevent effluent from seeping to the surface or
polluting the ground water. Slopes of excavated areas are commonly unstable.

This soil is suited to trees, and most areas are wooded. The major limitations for
woodland are steep slopes and droughtiness. Because of the steep slopes, the soil is poorly suited
to cultivated crops. The hazard of erosion is severe.

This soil is suited to woodland wildlife habitat. It is poorly suited to openland wildlife
habitat, and it is too dry to provide wetland wildlite habitat.

The hydrologic group for this soil is A. The potential frost action is low. The risk of
corrosion to uncoated steel is low; the risk of corrosion to concrete is high.

Ridgebury, Whitman, and Leicester extremely stony fine sandy loams (Rf): These
nearly level, poorly drained and very poorly drained soils area along drainageways and in
depressions in glacial till uplands. Stones and boulders cover 10 to 35 percent of the surface of
the unit. Slopes range from O to 3 percent but are dominantly less than 2 percent. The areas of
the unit consist of Ridgebury soils, Whitman soils, or Leicester soils or all three of the soils. The
soils were mapped together because they have no major differences in use and management.

Typically the surface layer of the Ridgebury soils is black fine sandy loam about 47 thick.
The subsoil is 167 thick. It is grayish brown fine sandy loam that is mottled in the lower part.
The substratum is yellowish brown, mottled gravelly fine sandy loam to a depth of 607 or more.

Typically the surface layer of the Whitman soils is black fine sandy loam about 107 thick.
The substratum extends to a depth of 60” or more. It is gray gravelly fine sandy loam that is
mottled at a depth of more than 18 inches.

Typically the surface layer of the Leicester soils is very dark grayish brown fine sandy
loam about 87 thick. The subsoil is light brownish gray and light yellowish brown, mottled fine
sandy loam 187 thick. The subsiratum is gray, mottled gravelly sandy loam to a depth of 60™ or
maore.

The permeability of the Ridgebury and Whitman soils is moderate or moderately rapid in
the surface layer and subsoil and slow or very slow in the substratum. The permeability of the
Leicester soils is moderate or moderately rapid in the surface layer and subsoil and moderate to
rapid in the substratum. Available water capacity in all three soils is moderate, and runott is
slow to medium. These soils are very strongly acid through medium acid.
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SOILS-Continued:

The high water table and the slow or very slow permeability in the Ridgebury and
Whitman soils make this unit poorly suited to community development. The use of onsite septic
systems is not feasible without extensive filling.

The soils are poorly suited to trees. The main limitations for woodland are wetness and
the stones and boulders on the surface, which hinder the use of equipment. Tree windthrow is
common. The stones and boulders on the surface make these soils unsuitable for cultivated crops
and the use of farming equipment impractical.

These soils are suited to woodland wildlife habitat and wetland wildlife habitat. They are
not suited to openland wildlife habitat.

The hydrologic group for the Ridgebury soil is C. The potential frost action is high. The
risk of corrosion to uncoated steel is high: the risk of corrosion to concrete is high.

The hydrologic group for the Whitman soil is D. The potential frost action is high. The
risk of corrosion to uncoated steel is high; the risk of corrosion to concrete is high.

The hydrologic group for the Leicester soil is C. The potential frost action is high. The
risk of corrosion to uncoated steel is low; the risk of corrosion to concrete is high.

LAND USE ZONING:

Most of the developed land within the WHPA consists of very low-to-moderate density
single-family residential development. The WHPA is heavily forested, especially in the Arcadia
State Management Area.

Arcadia Management Area is a very large, undeveloped, State-owned and managed,
forested, low impact recreational park. The area is located primarily in the northern and eastern
portions of the Richmond W ater Supply's WHPA and is used for camping, hiking, mountain biking,
cross country skiing, snowmobiling, horseback riding, and nature observation. Low risk.

Land use along Nooseneck Hill Road (Route 3) consists primarily of forest. However, an
old, long inactive gasoline service station, Bill's Used Auto Parts/ junkvard, and
Tumbleweeds Bar and Grill are all located along Nooseneck Hill Road (Route 3) near the
northeastern boundary of the WHPA. If USTs haven't been removed at the abandoned filling
station, they are probably highly corroded by this time. Moderate-to-high risk in terms of VOCs.

Land use along Old Nooseneck Hill Road consists of low-density single-family residential
development inferspersed among forest. Low risk.

Land use along Blitzkrieg Trail consists of low-to-moderate density single-family
residential development and a relatively large and active gravel pit.

"The extraction of sand and gravel is the principal surface mining operation in (Rhode
Island and) Massachusetts. Generally, sand and gravel pits are located in permeable glacial
outwash deposits that supply recharge to the groundwater system. The presence of water in these
pits is usually a sign that they are hydraulically connected to the water table. In most cases, these
pits lack a significant soil and vegetative cover which acts as both a buffer and filter to incoming
contaminants and prevents soil erosion and subsequent sedimentation”.

i
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